Maturitas 72 (2012) 359-366

Contents lists available at SciVerse ScienceDirect

Maturitas

journal homepage: www.elsevier.com/locate/maturitas

A multinational study of sleep disorders during female mid-life

Juan E. Bliimel?, Antonio Cano?, Edward Mezones-Holguin?, German Bar6n?, Ascanio Bencosme?,
Zully Benitez?, Luz M. Bravo?, Andrés Calle?, Daniel Flores?, Maria T. Espinoza?, Gustavo G6mez?,

José A. Hernandez-Bueno?, Fiorella Laribezcoa?®, Mabel Martino?, Selva Lima?, Alvaro Monterrosa?,
Desiree Mostajo?, Eliana Ojeda?, William Onatra?, Hugo Sanchez?, Konstantinos Tserotas?,

Maria S. Vallejo?, Silvina Witis?, Maria C. Zafiiga?, Peter Chedraui? P+

2 Collaborative Group for Research of the Climacteric in Latin America (REDLINC)

b Instituto Para la Salud de la Mujer, Facultad de Ciencias Médicas, Universidad Catélica de Santiago de Guayaquil, Vélez 616 y Garcia Avilés, PO Box 09-02000-70-A, Guayaquil,
Ecuador

ARTICLE INFO ABSTRACT
Afficl? history: Background: Although sleep disturbances are common during female mid-life, few studies have described
Received 18 May 2012 in detail the prevalence of this problem and related risk factors.

Received in revised form 23 May 2012

Objective: To determine the prevalence of sleep disturbances in mid-aged women using validated tools.
Accepted 24 May 2012

Assessment of determinants capable of influencing the prevalence of insomnia and poor sleep quality
was also performed.
Keywords: Methods: A total of 6079 women aged. 40-59 of 11 Latin American countries were invited to fill out
Menopau;e the Athens Insomnia Scale (AIS), the Pittsburgh Sleep Quality Index (PSQI), the Goldberg Anxiety and
Middle age Depression Scale, the Menopause Rating Scale (MRS), the Brief Scale of Abnormal Drinking and a general
Sleep disturbances socio-demographic questionnaire.
Insomnia Results: Overall, 56.6% of surveyed women suffered of either insomnia, poor sleep quality, or both. Specif-
Quality of sleep ically, 43.6% and 46.2% presented insomnia and poor sleep quality in accordance to the AIS and the PSQI
respectively. The prevalence of insomnia increased with female age (from 39.7% in those aged 40-44 to
45.2% in those aged 55-59, p <0.0001) and menopausal stage (from 39.5% in premenopausal aged 40-44
to 46.3% in late postmenopausal ones, p<0.0001). “Awakening during the night” (AIS: Item 2) was the
most highly rated of all items and contributing in a higher degree (mean 16%) to the total score of the scale
in all menopausal phases. Sleep quality also worsened with age and menopausal status, impairment par-
ticularly affecting sleep efficiency and latency and the increased use of hypnotics. Vasomotor symptoms
(VMS), depressive mood and anxiety were associated to sleep disturbances. Women presenting sleep dis-
turbances displayed a 2-fold increase in the severity of menopausal symptoms (higher total MRS scores)
which was translated into a 6-8 times higher risk of impaired quality of life. Logistic regression analysis
determined that female age, the presence of chronic disease, troublesome drinking, anxiety, depression,
VMS, drug use (hypnotics and hormone therapy) were significant risk factors related to the presence of
sleep disturbances. Higher educational level related to less insomnia and better sleep quality.
Conclusion: Insomnia and poor sleep quality were highly prevalent in this mid-aged female sample
in which the influence of age and the menopause was only modest and rather linked to menopausal
symptoms already occurring since the premenopause.

© 2012 Elsevier Ireland Ltd. All rights reserved.

1. Introduction physical and/or mental health deterioration [1,2]. Therefore, it is
not of surprise that the climacteric defines a period of high risk

Sleep disturbances are highly prevalent in the general popu- for sleep disturbances which may impair female quality of life
lation, and may particularly affect women and individuals with (QoL). The Study of Women’s Health Across the Nation (SWAN),
a multiethnic female sample of 12,603, found that 38% of women

aged 40-55 reported sleep difficulties significantly related to the

- menopause [3]. This percentage of affected women is higher than
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use of drugs) [5]. Therefore during assessment it is important to use
methods that aid at determining whether subjects complaining of
insomnia suffer a sleep disorder or whether insomnia constitutes
a symptom of some other mental disorder. Polysomnography is
an objective method for the assessment of sleep disorders, nev-
ertheless it does not allow self-evaluation of sleep quality or the
impact that sleep disturbances may have over daytime functioning.
Given the heterogeneity of sleep disturbances, various instruments
have been developed that allow both quantitative and qualitative
assessment of sleep quality and its impact on every-day life [6].
The SWAN also found that the prevalence of sleep disturbances was
significantly related to ethnic origin, varying from 28% in Japanese
women to 40% in Caucasians [3]. Bearing in mind the aforemen-
tioned aspects, our research group was interested in carrying out
a multinational study to determine the prevalence of sleep distur-
bances in mid-aged Latin American women using validated tools.
Assessment of determinants capable of influencing the prevalence
of insomnia and poor sleep quality was also performed.

2. Methods
2.1. Participants and study design

This cross-sectional descriptive study was carried out among
otherwise healthy Hispanic women aged 40-59 who accompanied
patients attending 20 healthcare centres from cities with more than
500,000 inhabitants in 11 Latin American countries. Healthy status
was defined according to criteria of the National Center for Health
Statistics [7], as that enabling the performance of daily routine
activities. Women with an ethnical origin distinct to Hispanic (i.e.
Afro-American or Amerindian) or with a mental or physical hand-
icap impairing the capacity of understanding the survey and/or
providing answers were excluded. Those fulfilling inclusion criteria
were requested to fill out the questionnaires after being informed
about the research (and its purposes) and providing written con-
sentinaccordance with the Declaration of Helsinki [8]. The research
protocol was reviewed and approved by the Bioethics Committee
of the PROSAM Foundation, Santiago de Chile, Chile. EPI-INFO sta-
tistical software (EPI-INFO 6.04, 2001, Centers for Disease Control
and Prevention, Atlanta, GA, USA) was used to calculate a minimal
sample size of 184 women per centre considering that each cov-
ers an estimated population of 50,000 women [9] and assuming
that 38% would present sleep disturbances [3] with an estimated
7% desired precision and a 95% confidence level. A minimum of 250
participants was requested to each centre.

2.2. Used instruments

2.2.1. General questionnaire

Anitemized questionnaire was constructed to assess and record
all general data. This tool was validated in 50 women before being
implemented at the centres affiliated to the Collaborative Group
for Research of the Climacteric in Latin America (REDLINC) par-
ticipating in this study (REDLINC V). Each participating group was
assigned a REDLINC centre number (city and country) (Appendix
1).

The general questionnaire included the following female
data: age (years), marital status, educational level (years), par-
ity, menopausal status, years since menopause onset, surgical
menopause (yes/no) and current partner status (yes/no). Lifestyle
and other personal factors included in this section were smok-
ing habit, alcohol and coffee consumption, and physical activity.
Medical care and drug use included: Past history of chronic dis-
eases, psychiatric attention, and the use of oral contraceptives,

psychotropic drugs and hormone therapy (HT) or alternative ther-
apies for the menopause.

Insufficient educational level was defined as 12 or less years
of study [10]. Menopausal status was defined using criteria of
the Stages of Reproductive Aging Workshop (STRAW) [11]: pre-
menopausal (women having regular menses); perimenopausal
(irregularities > 7 days from their normal cycle); postmenopausal
(no more menses in the past year). Women in the latter group were
further categorized as early postmenopausal (1-4 years) and late
postmenopausal (>5 years). Premenopausal women were further
categorized as younger or older than 45 years of age. Obesity was
defined as a body mass index (BMI) >30kg/m? and hypertension
as blood pressure >140/90 mmHG or the use of antihypertensive
drugs. Diabetes mellitus was identified among women if reporting
so or due to the use of hypoglycemic drugs.

2.2.2. Validated tools

The Athens Insomnia Scale (AIS) [12] is a self-administered
psychometric instrument designed for quantifying sleep difficulty
based on the Classification of Mental and Behavioral Disorders ICD
[13]. It consists of eight items: the first four pertain to sleep quanti-
tative variables, including sleep induction, night awakenings, final
awakening, and total sleep duration. The fifth item relates to sleep
quality, and the last three refer to the impact of insomnia over day
time performance. Items can be rated from 0 to 3, higher scores
denoting more impaired sleep. The total score (sum of all rated
items) may range from O to 24. A total AIS score of 6 or more was
used to define insomnia. The AIS has been validated in Spanish by
Nenclares and Jiménez-Genchi [14].

The Pittsburgh Sleep Quality Index (PSQI) [15] is another self-
rated questionnaire which assesses sleep quality over the past
4 weeks. The PSQI does not evaluate the presence or absence
of insomnia as the AIS, yet it distinguishes “poor” from “good”
sleep through the measurement of seven components, including
subjective sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disturbances, use of sleep medications, and
daytime dysfunction. The tool has 9 items, first four are scored
according to the original manuscript [15]. Items 5-9 are rated by
subjects from 0 to 3, where 3 indicate the most negative score. “Poor
sleeper” is defined as a total PSQI score of 5 or more. The PSQI has
been validated in Spanish by Macias Fernandez and Royuela Rico
[16].

The Menopause Rating Scale (MRS) [17] is a questionnaire that
assesses the presence and intensity of 11 menopausal symptoms
grouped into 3 subscales: the somatic subscale (4 items) assess-
ing vasomotor symptoms (VSM, hot flushes and/or night sweats),
heart discomfort, sleep problems, and muscle and joint discom-
fort; the psychological subscale (4 items), assessing depressive
mood, irritability, anxiety, and physical and mental exhaustion;
and the urogenital subscale (3 items), assessing sexual problems,
bladder complaints, and vaginal dryness. Each of the 11 items can
be rated as O (absent), 1 (mild), 2 (moderate), 3 (severe), and 4
(very severe). Scores obtained for the MRS (individual items, total
and subscales) may be subjected to statistical calculations. Higher
scores are indicative of more impaired QoL. A total MRS score of
more than 16 points was defined as severe [18]. This questionnaire
has been translated to 27 languages [19], and been validated in
Spanish [20,21].

The Goldberg Anxiety and Depression Scale [22] aids in the
diagnosis of anxiety and depression, discriminating and measur-
ing the intensity of each component. It is composed of 2 subscales:
the anxiety subscale (questions 1-9) and the depression subscale
(questions 10-18) which are responded as affirmative or nega-
tive. It has been found that more than 4 affirmative answers in the
anxiety and >3 in the depression subscale can respectively detect
73% and 82% of the cases of anxiety and/or depression in Latin
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American populations [23]. The scale has been validated in Spanish
by Montén et al. [24].

The Brief Scale of Abnormal Drinking [25] is widely used in
Latin America to detect “troublesome drinkers”, defined as alco-
hol drinkers whose behavior may affect the adequate performance
of their work and endanger the physical and mental health of
themselves and that of others. It contains 7 questions requiring
an affirmative or negative answer, with 3 or more affirmative
responses used to define a troublesome drinker.

2.3. Statistical analysis

Data analysis was performed using the EPI-INFO statistical
program (Version 3.5.1 2008, Centers for Disease Control and Pre-
vention, Atlanta, GA, USA; WHO, Basel, Switzerland). Results are
presented as means (standard deviations) and percentages (95%
confidence intervals, CI). The Kolmogorov-Smirnov test was used
to assess the normality of data distribution and the Bartlett test to
evaluate the homogeneity of the measured variance. According to
this, group comparisons were performed with the Student’s t test
(two independent samples) or analysis of variance (several inde-
pendent samples) for parametric data; and the Mann-Whitney U
(two independent samples) or Kruskal-Wallis test (various inde-
pendent samples) for nonparametric data. Percentages between
groups were evaluated according to each case with the Chi-square
test (straight or for the linear trend).

Logistic regression analysis was performed for the simultane-
ous assessment of several variables influencing sleep disturbances
(insomnia and poor sleep quality as dependent variables). For
this, AIS and PSQI scores were transformed into a categorical one,
now considered as cases those exhibiting AIS scores >6 (insom-
nia) and/or PSQI >5 (poor sleep quality). Independent variables to
be entered in the regression model were the following: depres-
sion/anxiety according to the Goldberg Scale (yes/no), current
smoking > 4 cigarettes/day (yes/no), troublesome drinker (yes/no),
obesity (yes/no), hypertension (yes/no), diabetes mellitus (yes/no),
chronic obstructive pulmonary disease (COPD, yes/no), older age
(=50 years, median), postmenopausal status (yes/no), surgical
menopause (yes/no), VMS (yes/no), medication use (yes/no: oral
contraceptives, HT for the menopause, hypnotic drugs), stable
partner status (yes/no), low schooling (<12 years, yes/no). Entry
of variables into the model was considered with a 20% signifi-
cance level and the stepwise procedure performed. Interactions
between significant variables found during regression model con-
struction were also considered for the final model. Adequacy of the
regression model was demonstrated with the Hosmer-Lemeshow
goodness-of-fit test. For all calculations a p value of <0.05 was con-
sidered as statistically significant.

3. Results

During the study period a total of 6598 women were invited to
participate. A 7.9% denied participation leaving 6079 complete sur-
veys for statistical analysis. Main characteristics of participants are
depicted in Table 1. Mean age and educational level of the entire
sample was 49.8 + 5.4 and 10.8 + 4.9 years, respectively. Mean par-
ity was 2.5, 68.9% had a stable partner, 57.6% were postmenopausal
and 15.8% had surgical menopause. Overall, 55.5% of women dis-
played VMS, 13.2% used HT and 11.5% contraceptives. Concerning
unhealthy habits, 11.3% currently smoked at least one cigarette
per day and very few (0.1%) were troublesome drinkers. Accord-
ing to the Goldberg Scale, anxiety and depression affected 59.7%
and 46.5%, respectively. A 23.9% of the women were using hypnotic
drugs due to sleeping problems, 22.9% displayed hypertension,
18.5% obesity and 8.6% diabetes.

A 43.6% of all women suffered insomnia (AIS) and 46.2% poor
sleep quality (PSQI). Globally, 56.6% of participants suffered sleep-
ing problems (insomnia, poor sleep quality, or both) (Table 1). This
table shows that women with sleeping problems were slightly
older, less educated and more likely to be postmenopausal. In addi-
tion they used hypnotics and HT in a higher rate (38.0% vs. 5.6%
and 15.6% vs. 10.2 respectively) and displayed a significantly higher
rate of VMS (64.0% vs. 44.3%), depression (62.2% vs. 26.0%), anxiety
(76.4% vs.37.9%), obesity (21.6% vs. 14.6%), hypertension (26.0% vs.
18.8%), diabetes mellitus (10.4% vs. 6.3%), and chronic pulmonary
obstructive disease (CPOD) (0.8% vs. 0.2%).

Table 2 shows that the prevalence of insomnia and poor sleep
quality increased with age. Indeed, insomnia significantly increased
from 39.7% in women aged 40-44 to 45.2% in those aged 55-59
(p=0.009). Same trend was observed for poor sleep quality which
increased from 40.3% to 49.3% (same age groups, p=0.0001). Sleep
disorders increased in a similar fashion in relation to menopausal
status.

Total AIS scores significantly increased in relation to the
menopausal stage, from 4.90 +4.57 in premenopausal women aged
40-44 to 5.81+4.94 in late postmenopausal ones (p=0.0001)
(Table 3). Individually rated items of the AIS displayed a simi-
lar increasing trend. “Awakening during the night” (AIS: item 2)
was the most highly rated of all items and contributed in a higher
degree to the total AlS score for all depicted groups, but in particu-
lar for the young premenopausal (0.77 of 4.90 points, a 15.7%) and
late postmenopausal group (0.94 of 5.81 points, a 16.2%). Score for
item 1 (“difficulty with sleep induction”) displayed a 32.8% increase
in the late postmenopausal phase as compared to the early pre-
menopausal one; this increment was the highest as compared to the
other AIS items. Last three items of the AIS, which relate to daytime
impact of insomnia, achieved the lowest scores and displayed the
smallest percent increments throughout the menopausal stages.

Quality of sleep also displayed impairment in relation to the
studied menopausal stage (Table 4). Total PSQI score increased from
4.2843.50 in premenopausal women aged 40-44 to 5.30+3.89
in late postmenopausal ones (p=0.0001). Day dysfunction (sleepi-
ness) was the most highly rated item in premenopausal women
aged 40-44 (0.99 of 4.28 points, a 23.1%) with a peak observed
among peri- and early postmenopausal (1.10 and 1.08, respec-
tively) and a lower value seen among late postmenopausal women,
similar to that observed in young premenopausals (1.01). Scores for
items of the PSQI exploring the need for sleep medication, sleep effi-
ciency and sleep latency respectively displayed a 55.9%, 44.7% and
25.3% increase in the late postmenopausal phase as compared to
the early premenopausal one.

The relationship between VMS intensity (assessed with item 1
of the MRS) and sleep disturbances are depicted in Table 5. AIS and
PSQI scores increased in parallel with VMS intensity, with a near
2-fold increase observed in women presenting very severe VMS.
Same trend was observed for the prevalence of sleep disturbances
(insomnia and poor sleep quality).

AIS and PSQI scores were higher with increasing depression and
anxiety scores, achieving values 3 times higher in women with
very severe psychological symptoms (Table 6). Odds ratios (OR)
for insomnia and poor sleep quality also displayed an increas-
ing trend nearly 8- to 10-fold in relation to higher depressive
and/or anxiety score. Interestingly, women with highest inten-
sity of depression (score >6) and anxiety (score >9) paradoxically
exhibited a lower rate of sleep disturbances than those with lower
scores, and specifically with the prior group (depression 5-6 and
anxiety 7-9) (p=0.0001, Mann-Whitney). Although age, use of HT,
anxiolytics, antidepressants, or hypnotics did not differ between
these analyzed groups, percentage of VMS were significantly lower
inthose displaying depression scores higher than 6 (59.7% vs. 64.9%,
p<0.001, Chi-square). Same trend was observed for anxiety (55.6
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Table 1

Characteristics of all studied women and according to the presence of sleeping problems.

All women n=6079 (100.0%)

Women with insomnia and/or poor quality of sleep

No n=2639 (43.4%) Yes n=3440 (56.6%) p Value
Age (years) 49.8+5.4 494+54 50.1+5.3 0.0001!
Educational level (years) 10.8+4.9 11.0+£5.0 10.5+4.8 0.00022
Stable partner 68.9 (67.7-70.0) 68.4 (66.6-70.2) 69.2 (67.6-70.7) NS
Parity 25+1.5 24415 26+1.6 NS
Postmenopausal 57.6 (56.4-58.9) 52.7 (50.8-54.6) 61.4 (59.7-63.0) 0.00013
Surgical menopause 15.8 (14.9-16.7) 13.6 (12.3-15.0) 17.4(16.2-18.8) 0.00013
VMS 55.5(54.2-56.7) 44.3 (42.4-46.2) 64.0 (62.4-65.6) 0.00013
HT use 13.2(12.4-14.1) 10.2 (9.1-11.4) 15.6 (14.4-16.8) 0.00013
Contraceptive use 11.5(10.7-12.4) 13.8(12.5-15.2) 9.8 (8.8-10.8) 0.00013
Current smoker 11 .3(10.5-12.1) 10.5(9.4-11.8) 11.9(10.8-13.0) NS
Troublesome drinker 1(0.1-0.3) 0 1(0.0-0.4) 0.2 (0.1-0.4) NS
Use of hypnotics 23 9 (22.9-25.0) 6(4.8-6.6) 38.0(36.3-39.6) 0.00013
Depression (Goldberg) 46.5 (45.2-47.8) 26 0(24.4-27.8) 62.2 (60.5-63.8) 0.00013
Anxiety (Goldberg) 59.7 (58.4-60.9) 37.9(36.0-39.8) 76.4(74.9-77.8) 0.00013
Obesity (BMI >30) 18.5(17.6-19.5) 14.6 (13.2-16.0) 21.6 (20.2-23.0) 0.00013
Hypertension 22 9(21.8-24.0) 18.8 (17.3-20.4) 26.0 (24.6-27.5) 0.00013
Diabetes .6(7.9-9.4) 6.3 (5.4-7.3) 104 (9.4-11.5) 0.00013
CPOD .6 (04-0.8) 0.2 (0.1-0.5) 0.8 (06-1.2) 0.0023

Data are presented as mean + standard deviations or percentages (95% CI: confidence intervals); VMS, vasomotor symptoms; HT, hormone therapy; CPOD, chronic pulmonary
obstructive disease, BMI, body mass index; NS, non-significant; SD, standard deviation; CI, confidence interval.
" p Value as determined with Student’s t test!, Mann-Whitney U test? or the Chi-square test3.

Table 2

Prevalence of insomnia and poor sleep quality among studied women in accordance to age and menopausal status.

All women n=6079

Insomnia'% (95% CI) Poor sleep quality?% (95% CI)

Age (years)

40-44 1175
45-49 1692
50-54 1761
55-59 1451
p Value
Menopausal stage

Premenopause (40-44 years) 711
Premenopause (>45 years) 949
Perimenopause 916
Early postmenopause 1758
Late postmenopause 1745
p value

39.7 (36.9-42.5)

43.1 (40.7-45.5)

45.4 (43.0-47.7)

452 (42.6-47.8)
0.009°

403 (37.4-43.1
453 (42.9-47.7
48.5 (46.1-50.9
493 (46.7-51.9
0.00013

39.5(35.9-43.2)
36.5(33.4-39.6)
41.7 (38.5-45.0)
47.4(45.0-49.7)
46.3 (43.9-48.7)
0.00014

38.8(35.2-42.5)
41.0 (37.9-44.2)
43.7 (40.4-47.0)
48.5 (46.1-50.8)
51.1(48.7-53.5)
0.00014

1Athens Insomnia Scale: score >6; 2 Pittsburgh Sleep Quality Index: score >5; p value determined with Chi-square test for the linear trend? or straight Chi-square test?.

Table 3
Scores for the Athens Insomnia Scale (total and per item) according to the menopausal stages.
AIS Items Premenopause Premenopause Perimenopause Early (<5 years) Late (=5 years) p Value’
40-44 years >45 years n=916 postmenopause postmenopause
n=711 n=949 n=1758 n=1745
Difficulty with sleep induction 0.58 + 0.76 0.67 + 0.82 0.68 + 0.82 0.75 + 0.82 0.77 + 0.86 0.0001"
Awakening during the night 0.77 + 0.78 0.82 + 0.79 0.90 + 0.82 0.95 + 0.83 0.94 + 0.86 0.0001!
Early morning awakening 0.58 + 0.73 0.57 £ 0.73 0.67 + 0.81 0.71 £ 0.77 0.69 + 0.79 0.0001!
Total sleep time (sufficiency) 0.66 + 0.82 0.65 + 0.80 0.70 + 0.81 0.75 + 0.83 0.74 + 0.83 0.0070?
Overall quality of sleep 0.62 + 0.77 0.65 + 0.80 0.73 + 0.81 0.72 £ 0.78 0.74 + 0.82 0.00062
Well-being during the day 0.52 + 0.70 0.51 £ 0.73 0.60 £+ 0.75 0.63 + 0.76 0.62 + 0.76 0.0001!
Functioning during the day 0.48 + 0.66 0.48 + 0.74 0.55 + 0.73 0.57 £ 0.74 0.57 £ 0.72 0.0001!
Sleepiness during the day 0.67 + 0.72 0.70 + 0.77 0.73 £ 0.73 0.76 + 0.75 0.76 +£ 0.78 0.0259!
Total score 4.90 + 4.57 5.03 + 4.71 5.54 + 4.75 5.84 + 491 5.81 + 4.94 0.00012

Data are presented as mean =+ standard deviations

* p Value as determined with the Kruskal-Wallis test! or ANOVAZ; AIS, Athens Insomnia Scale.

vs. 65.6%, p<0.0001, Chi-square). When women displaying only
anxiety and/or depression (Goldberg test) were analyzed sepa-
rately it was found that the presence of VMS increased insomnia
risk 3.99 times (95% Cl: 3.45-4.63) among anxious women and 2.33
times (95% CI: 1.98-2.74) among those depressed.

Relationship between the presence of sleep disturbances and
menopause related QoL is depicted in Table 7. MRS scores (total and
subscales) and the rate of those displaying severe total MRS scores
(impaired QoL) were higher in women displaying both insomnia

and poor sleep quality. Indeed, total MRS scores were found to be
significantly higher in those with insomnia as compared to those
without (12.214+6.23 vs. 5.69 +£4.75, p=0.0001). Rate of women
with impaired QoL was higher in women with insomnia (24.0% vs.
3.0%, OR: 10.32; 95% CI, 8.25-10.92). A similar trend was observed
for poor sleep quality.

Risk factors related to insomnia and poor sleep quality after
logistic regression analysis are depicted in Table 8. Logistic regres-
sion determined that troublesome drinking (OR: 5.27; 95% CI,
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Table 4

Scores for the Pittsburgh Sleep Quality Index (total and per item) according menopausal stage.
PSQIl items Premenopause Premenopause >45 Perimenopause n: Early (<5 years) Late (=5 years) p Value

40-44 yearsn: 711 years n: 949 916 postmenopause n: postmenopause n:
1758 1745

Duration of sleep 0.39 + 0.72 0.44 + 0.75 0.48 + 0.77 0.46 + 0.77 0.45 + 0.75 NS
Sleep disturbance 0.97 + 0.49 0.98 + 0.53 1.02 + 0.56 1.06 + 0.56 1.06 + 0.60 0.0001!
Sleep latency 091 + 0.85 0.99 + 0.88 1.05 + 0.89 1.11 +£ 0.89 1.14 +£ 0.87 0.00012
Day dysfunction (sleepiness) 0.99 + 0.99 0.97 £ 0.91 1.10 £ 0.95 1.08 £ 0.94 1.01 £ 0.96 0.00052
Sleep efficiency 0.47 + 0.87 0.57 + 0.94 0.51 + 0.89 0.64 + 1.01 0.68 + 1.02 0.0001!
Overall sleep quality 0.94 + 0.71 1.02 £ 0.71 1.02 £ 0.76 1.08 £ 0.75 1.09 + 0.77 0.0001!
Need medication to sleep 0.34 + 0.76 0.35 + 0.82 037 + 0.81 0.49 + 0.94 0.53 +0.77 0.0001?
Total score 4.28 + 3.50 4.62 + 3.58 491 + 3.75 524 + 3.79 5.30 + 3.89 0.0001!

" pvalue as determined with the Mann-Whitney U test? or ANOVA'; PSQ], Pittsburgh Sleep Quality Index.

Table 5
Relationship between intensity of VMS and sleep disturbances.
VMS score (MRS No.women  Athens Insomnia Scale Pittsburgh Sleep Quality Index
item 1)
Score Insomnia % OR (95% CI) Score Poor sleep quality OR (95% CI)
Mean + SD (95% CI) Mean £ SD % (95% CI)
0 2708 4.42+4.63 32.2(30.4-34.0) 1.00 4.21+3.56 37.2(35.4-39.0) 1.00
1 2097 5.81+4.49 48.1 (46.0-50.3)  1.96 (1.73-2.21) 5.14+3.56 48.8 (46.6-50.9) 1.61(1.43-1.81)
2 934 7.13+5.07 57.6 (54.4-60.8) 2.87(2.45-3.35) 6.07 +£3.86 58.4(55.1-61.5) 2.37(2.02-2.77)
3 266 8.31+4.90 67.7(61.7-73.3)  4.41(3.33-5.85) 7.14+4.18 68.4 (62.5-74.0) 3.66 (2.76-4.85)
4 74 9.34+5.78 70.2 (58.4-80.2)  4.99 (2.92-8.57) 8.37+5.08 70.3 (58.5-80.3) 4.00 (2.35-6.86)
p Value’ 0.0001! 0.00013 0.00013 0.00012 0.00013 0.00013

VMS, vasomotor symptoms; MRS, Menopause Rating Scale; SD, standard deviation.
" pvalue as determined with the Mann-Whitney test!, ANOVA? and the Chi-square test3; VMS score (MRS item 1): 0: none, 1: mild, 2: moderate, 3: severe, 4: very severe.

Table 6
Insomnia and sleep quality in relation to depressive and anxiety scores of the Goldberg.
No.women  Athens Insomnia Scale Pittsburgh Sleep Quality Index
Score Insomnia % OR (95% CI) Score Poor sleep quality OR (95% CI)
Mean + SD (95% CI) Mean +SD % (95% CI)
Depression?
0 1332 2.33+2.66 13.4(11.7-15.4) 1.00 246+233 16.6 (14.7-18.7) 1.00
1-2 1311 4.00+3.49 30.0 (27.5-32.6) 2.76 (2.25-3.38) 4.05+2.95 34.1(31.5-36.7) 2.60 (2.15-3.15)
3-4 1264 6.68+4.51 56.7 (53.9-59.5) 8.44(6.92-10.31) 5.78+3.29 58.5(55.7-61.2) 7.08 (5.86-8.55)
5-6 1046 8.15+4.80 68.1(65.1-70.9) 13.73(11.11-16.97) 6.75+3.82 68.3(65.3-71.1) 10.81(8.84-13.22)
>6 1126 7.48 £5.75 57.6 (54.7-60.5) 8.76 (7.15-10.75) 6.58+4.43 61.1(58.2-64.0) 7.90 (6.50-9.59)
p Value’ 0.0001! 0.00012 0.00012 0.0001! 0.00012 0.00012
Anxiety?
0 957 2.00+2.51 12.5(10.5-14.8) 1.00 2.13+2.13 12.0(10.1-14.3) 1.00
1-3 1104 3.41+3.01 22.2(19.8-24.8) 1.99 (1.55-2.55) 3.53+2.50 30.1(27.4-32.9) 3.15(2.47-4.01)
4-6 1435 5.394+3.90 42.7 (40.1-45.3) 5.20 (4.15-6.52) 4.82 +£3.13 45.6 (43.0-48.3) 6.15 (4.89-7.73)
7-9 1478 8.44+4.66 73.4(71.1-75.6) 19.26 (15.28-24.29) 7.13+3.74 72.6 (70.2-74.8) 19.40 (15.35-24.53)
>9 1105 7.09+6.04 53.1(50.1-56.1) 7.90 (6.26-9.99) 6.31+4.39 57.4 (54.4-60.3) 9.86 (7.78-12.50)
p Value’ 0.0001! 0.00012 0.00012 0.0001! 0.00012 0.00012

2 Depression (score >3 points for the Goldberg).
b Anxiety (score >4 points for the Goldberg).
“ p Values as determined with the Mann-Whitney U test! or the Chi-square test2.

Table 7
Presence of sleep disturbances in relation to menopause related quality of life.
MRS subscales (mean + SD) Total MRS Score % Women with OR (95% CIyd
impaired QoL¢ (95% CI)
Somatic Psychological Urogenital
Insomnia ? No 2.29+1.95 2.27+231 1.13+£1.77 5.69+4.75 3.0(2.4-3.6) 1.00
Yes 4,77 +£2.55 5.214+3.06 2254224 12.214+6.23 24.0 (22.4-25.7) 10.32 (8.25-10.92)
p Value 0.0001" 0.0001" 0.0001! 0.0001! 0.00012
Poor No 2.36+1.99 241+239 1.23+1.81 6.01+4.97 3.9(3.3-4.7) 1.00
Sleep quality® Yes 4.55+2.62 4.88+£3.16 2.06+2.24 11.49+6.47 21.8(20.2-23.3) 6.82(5.56-8.38)
p Value 0.0001" 0.0001" 0.0001" 0.0001! 0.00012

2 Athens Insomnia Scale: score >6.

b Pittsburgh Sleep Quality Index: score >5.

¢ MRS total scores >16.

4 0dds ratio when comparing those with and without sleep problems.

" pvalues as determined with the Mann-Whitney test! or the Chi-square test2.
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Table 8

Risk factors related to insomnia (AIS) and poor sleep quality (PSQI): logistic regression analysis.
Insomnia OR 95% ClI Poor sleep quality OR 95% CI
Troublesome drinker 5.27 1.14-24.51 Use of hypnotics 3.92 3.49-4.40
Anxiety (Goldberg) 3.57 3.09-4.14 CPOD 3.66 1.51-8.87
Depression (Goldberg) 2.39 2.10-2.72 Anxiety (Goldberg) 2.54 2.21-2.92
VMS 2.10 1.86-2.38 Depression (Goldberg) 2.48 2.17-2.83
Use of hypnotics 1.62 1.52-1.73 VMS 1.63 1.44-1.85
HT use 1.41 1.18-1.68 Age >50 years 1.19 1.06-1.35
Diabetes 137 1.11-1.68 Education >12 years 0.83 0.73-0.94
Education >12 years 0.84 0.74-0.9

Logistic regression variables: depression (Goldberg), anxiety (Goldberg), smoker (>4 cigarettes/day), troublesome drinker, obesity, hypertension, diabetes, CPOD, older age
(=50 years), postmenopausal status, surgical menopause, VMS, use of HT, contraceptives or hypnotics, stable partner, education (>12 years). VSM, vasomotor symptoms; HT,
hormone therapy; CPOD, chronic pulmonary obstructive disease; OR, odd ratios; CI, confidence intervals.

1.14-24.51), anxiety, depression, VMS, hypnotic use, HT use and
diabetes mellitus were significant risk factors related to the pres-
ence ofinsomnia. The use of hypnotics (OR: 3.92; 95% CI, 3.49-4.40),
the presence of CPOD, anxiety, depression, VMS and older age (>50
years) were significant risk factors related to poor sleep quality.
Higher educational level (>12 years) was an independent risk fac-
tor related to less insomnia (OR: 0.84; 95% CI, 0.74-0.95) and better
sleep quality (0.83; 95% CI, 0.73-0.94).

4. Discussion

More than half of the participants of the present research were
affected with insomnia and/or poor sleep quality. This slightly dif-
fers from a US study that found that 38% of women suffer sleep
difficulties [3]. Nevertheless, the latter US finding was based on only
one question assessing the previous 2 weeks. Using the Insomnia
Severity Index (ISI) a recent study found that 41.5% of Ecuadorian
women aged 40-59 sufferinsomnia [26], a percentage similar to the
43.6% found in the present series. A Japanese study has reported
that 50.8% of peri- and postmenopausal women suffer insomnia
[27]. In this study sleep quality was self-rated by the participants
in terms of sleep duration, sleep onset, sleep satisfaction and num-
ber of awakenings per night [27]. Finally, using the Women'’s Health
Initiative Insomnia Rating Scale a Turkish study found that 54% of
women aged 45-59 present sleep disturbances [28]. The aforemen-
tioned data from different regions of the world seem to conjunctly
highlight the fact that about half of mid-aged women suffer sleep
disturbances.

Our study also found that insomnia and poor sleep quality
increased with age. However, the magnitude of this aggrandize-
ment was only moderate since the increment observed between
women aged 40-44 and 55-59 did not exceed 10%. Several Euro-
pean studies have also found that with age the prevalence of
severe insomnia did not significantly increase or increased only
very slightly [29-31].

The belief that sleep worsens around the menopause is widely
shared by women and their clinicians. However, this topic is con-
troversial. A well-regarded epidemiological study found that the
menopause does not worsen sleep quality [32]. Nonetheless, using
polysomnography and specific questionnaires, Kalleinen et al. [33]
found that postmenopausal women had poorer sleep quality than
younger women in their 20s. The investigators suggested that the
changes could be related to the physiology of aging and not to the
rapid changes seen across the menopause, since similar sleep char-
acteristics were already present among premenopausal women. As
with age, our study also found that the prevalence of insomnia and
poor sleep quality increases in accordance to menopausal status.
Our PSQI data seems to confirm that sleep efficiency (total hours
of sleep/total hours in bed) and latency, and the increased use of
hypnotic drugs were involved factors.

Analysis of scores obtained with the AIS highlights the fact that
“awakening during the night” (item 2) most importantly influ-
enced total AIS score and that score of item 1 assessing “difficulty
with sleep induction” displayed the highest increase in the late
postmenopause. Consistent with our data, a Korean study found
that the most common symptoms of insomnia were difficulty in
maintaining sleep (9.7%), difficulty at initiating sleep (7.9%) and
early morning awakenings (7.5%) [34]. Similarly to this Korean
study, our study found that diurnal impact of sleep disturbances
in postmenopausal women is low. Xu et al. [35] have shown
that menopausal Chinese women had lower sleep efficiency than
non-menopausal ones (81.8% vs. 86.0%, respectively). A similar dif-
ference (80.2% vs. 84.3%) has been reported by Kalleinen et al. [33].
In our series, the AIS and the PSQ both failed at detecting daytime
impact of sleep disturbances. Hence the menopause may slightly
worsen sleep quality, but these disturbances do not substantially
impact diurnal activities.

An interesting finding of our study was that VMS symptoms
(a classical menopausal feature) significantly related to insomnia
and poor sleep quality, despite observing a moderate effect of the
menopause over the prevalence of sleep disturbances. The preva-
lence of sleep disturbances increased in parallel with the intensity
of VMS. Insomnia prevalence (higher odds ratio) was significantly
higher in women with severe VMS. The relationship between VMS
and sleep disturbances has been reported by other investigators
[3,26,36], as well as the direct association between VMS sever-
ity and insomnia prevalence [37]. Discrepancies found between
epidemiological studies (describing a moderate or null impact of
the menopause over sleep) and the contrary common belief of
clinicians, seem to rely on the type of assessed population, the lat-
ter including the more symptomatic ones than the former. This
hypothesis is further supported by the changing prevalence of
insomnia reported in different countries. For instance, 37.2% in
France and Italy, 27.1% in the US, as compared to only 6.6% in Japan
[38], a country where VMS prevalence is lower than that observed
in Western countries [39].

The present study also found that, similar to VMS, psycho-
logical symptoms such as anxiety and depression significantly
relate to sleep disturbances. In the general population, anxiety has
been asociated to a 4-fold increase in the risk for insomnia [40].
Depression occurs more commonly during the menopausal tran-
sition in women with VMS than in those without [41]; however
most women with VMS do not develop depression. It has been
hypothesized that VMS are associated with depression because
these symptoms lead to repeated awakenings, which impair day-
time well-being; however, in one study sleep disturbance seen
in depressed participants was not consistent with the etiology of
depression secondary to VMS-associated awakenings [42]. Like-
wise, arecent study has pointed out to the fact that mood symptoms
seem to affect sleep independently of VMS [43]. The hypothe-
sis that during the menopausal transition estradiol decline and
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oscillations could be acommon trigger for psychological symptoms,
VSM, or sleep problems deserves attention [44]. The association
seems well defined in the case of the VMS, although the detailed
physiopathological steps are still obscure.

Changes in estradiol levels promote an elevated sympathetic
activation that, acting through central alpha(2)-adrenergic recep-
tors, contributes to the initiation of hot flashes, possibly by
narrowing the thermoneutral zone [45]. Anxiety and depression
have also been linked to estradiol fluctuations. The latter may affect
neurotransmitter systems in brain regions that regulate mood [46].
Four distinct neurotransmitter systems have been shown to be
affected during the menopause: gamma amino-butyric acid, sero-
tonin, noradrenaline and dopamine [47]. It is of interest to mention
that dopamine and serotonin have been implicated in the reg-
ulation of sleep [48], and that estrogen-dependent changes in
serotonergic neuronal transmission during the menopausal transi-
tion have been cited as a possible cause for changes in sleep, mood
and memory [49]. Supporting this hypothesis one can mention that
experimental models confirm that the depletion of serotonin in the
brain causes insomnia [50].

Good sleep quality is required for both good health and QoL
[28,51]. Consequently, it has been shown that the severity of insom-
nia positively correlates with impaired health-related QoL [27].
The present study found that sleep disturbances associated with
a 7- to 10-fold increase in the risk of impaired QoL, as assessed
with the MRS, a specific instrument used for measuring QoL in
mid-aged women. This QoL deterioration entails increased costs
to the healthcare system due to a higher use of medical services,
workplace absenteeism, increased risk for accidents and lower pro-
ductivity [52].

Logistic regression analysis of the present study yielded alco-
holism as a strong risk factor related to the presence of insomnia.
Cohn et al. [53] found that 52 out of 57 investigated alcoholics suf-
fered from sleep disorders. The use of hypnotics also emerged as
an independent factor related to insomnia, a finding that may seem
paradoxical given the proven effect of these drugs [54]. However,
this observation has already been reported in the literature for HT
[41] and also for hypnotics drug [55]. As a possible explanation,
therapy is used by the most symptomatic subjects and, despite
the proven benefit, the irregular use or the necessary adjustments
required to meet the particular needs of a given patient may lead
to a higher symptomatic prevalence than that observed in the gen-
eral population. HT has shown efficacy against insomnia as well
[54]; however the present study could not confirm this particular
estrogenic effect. Important to mention is the fact that compared to
Asianwomen [3], Latin American mid-aged women display a higher
prevalence of VMS [41], a factor related to insomnia as already men-
tioned. Our logistic regression analysis also confirmed depression
and anxiety as independent factors related to sleep disturbances.
Finally, our study confirmed that education exerts a protective role
against insomnia, a finding that has also been reported in a Brazilian
study [56].

Our study is limited by its cross-sectional design, and conse-
quently may only detect factors related to sleep disorders, but not
causality. This hinders the clarification of the role of the menopause
in sleep disturbances. Longitudinal studies have shown that sleep
disturbances increase in the transition from the pre- to the post-
menopausal status in women who did not comply with the use of
HT [57].

The difference between cross-sectional and longitudinal studies
could be influenced by the early onset of menopausal symptoms,
prior to the cessation of menses. One recent study of our group
[58] showed that among premenopausal women aged 40-44, 29.7%
reported VMS, 44.3% depressive mood and 39.7% anxiety. There-
fore, women entering the menopause are already considerably
symptomatic, and this condition may favor insomnia or poor sleep

quality. Another limitation of our study resides in the use of inter-
views that assess the perception that women have over their sleep
quality. This perception does not always correlate with objective
laboratory sleep measurements [59]. Nevertheless, the costs of this
technology would be unsuitable for a study of the size of ours and,
additionally, would miss the subjective perception of the sleep dis-
turbance, a key element in the assessment of QoL.

In conclusion, nearly half of mid-aged women of this large sam-
ple presented sleep disturbances in which the influence of age and
the menopause was only modest. Sleep disturbances were related
more frequently to VMS, depressive mood and anxiety, symptoms
which seem to be interrelated and linked to estrogenic changes
already present in the premenopause. The impact of sleep distur-
bances over QoL was substantial.
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